An agile approach has become very popular over the last decade, which requires good communication and teamwork within teams as well as with outside stakeholders. Therefore, social interaction is central for a software development team to be successful. Such social interactions form social identities and social structures in both teams and organizations. This study investigates possible effects that the social identity of individuals may have on the effectiveness of software development through seven in-dept interviews. The qualitative data from interviews were analyzed and summarized using summative content analysis, and the seven individuals also answered a questionnaire on social identity taken from social psychology research. The qualitative result shows that aspects of social identity affect software developers' behavior, and that we need to build crossfunctional stable teams over time also from a pure social identity perspective in addition to the product related aspects to avoid a decreased effectiveness. However, we did not see clear connections to our operationalization of effectiveness in this study, and the quantitative analysis was also inconclusive, but we see value in our suggested method when investigating social identity in software development.
I. INTRODUCTION
In many fields, projects are commonly carried out in teams, mainly due to the belief that teams empower individuals to be more productive [1] . Most agile approaches have originated from the agile manifesto [2] , which states "Individuals and interactions over processes and tools" that stresses the importance of interaction within and between teams.
In an agile team, group maturity affects different aspects of team agility [3] . According to Wheelan [4] , groups need on average six and a half months to become high performing. Gren [5] suggests applying social identity theory to find more complex correlations between team maturity and team agility in agile projects.
Social identity theory describes how individuals relate to and reflect on social groups they belong to. For example, Abrams and Hogg [6] describe an extreme where interactions between multiple individuals can be solely based on social groups they belong to and not interpersonal relations. To be able to describe and quantify an individual's social identity within groups, Luthanen and Crocker [7] created a scale to measure collective self-esteem which is divided into four aspects. By using this scale while also measuring team performance, potential relationships between one's social identity and team performance can be explored.
A group's performance can be defined very differently based on the context of its surroundings. For instance, a customer service company may define a team's performance based on customer ratings and not speed. Cambridge Dictionary's [8] definition of effectiveness is "the ability to be successful and produce the intended results."
The objective of this paper is to investigate the potential impact of social identity on effectiveness in teams in the field of software engineering. Semi-structured interviews were conducted to explain individuals' social identity and team effectiveness. As an addition to the qualitative data, social identity was measured through a Collective Self Esteem scale [7] . The questionnaire was extended to ask for the respondents' effectiveness to bundle it with their social identity measure. This is one of the first studies that connects social identity theory to software engineering, but we study social identity based on the assumption that it does play a role of some magnitude in software engineering, since people write the software. The research question is therefore: How does the social identity of software engineers relate to software development effectiveness? a) Personal Identity: According to Stets and Carter [9] , the core of an identity is how one categorizes oneself into a specific role and how it is incorporated by the person. This includes meanings and expectations within that role, such as performance and behavior. For example, individuals who work in law enforcement, will likely categorize themselves into that specific role and expect certain behavior from themselves such as being helpful and just. An individual's expectations on a specific role form a standard that guides further behavior within and around all roles. Stets and Burke [10] explain interaction as an important component in roles, and much of the activity within a role from individuals revolve around these interactions. All of these interactions within and outside roles define our social structure. In short, an individual who strongly identifies with a specific role will try to fulfill expectations, manage interactions and control the environment that the role is responsible for.
Besides categorizing oneself into a specific role, negotiated roles are also evident in identity theory. A team captain in a sports team is an example of a negotiated role. Research has found that individuals with these types of roles become less satisfied when their social group could not verify their identity [10] . As groups affect an individual's role and how they categorize themselves, there is a correlation between personal identity theory and social identity theory [10] .
Reasons for why individuals commit to activating a specific identity have been widely discussed by researchers. Stryker and Serpe [11] split it up into two factors: the number of individuals that a person is tied to through an identity and strength in ties to others through an identity. The more an identity is embedded into individuals in a social structure, the more likely it is that the identity will be activated in specific situations. On the other hand, the stronger ties an individual has through an identity the more it leads to a more salient identity, which can become a characteristic of the identity and not be based on the situation. In this way, one can differentiate the probability of an identity being used in a situation or if a salient identity is activated [10] . b) Social Identity: While personal identity theory focuses on specific roles and identities' interaction in a social group, social identity instead focuses on social roles within social categories and social groups [6] . Hogg et al. [12] describe a social identity as "a person's knowledge that he or she belongs to a social category or group." Luthanen and Crocker [7] exemplify this with the assessment "how attractive one feels," positioning oneself as a member of the group "attractive people," or "non-attractive people." Hogg et al. [12] also described a social group as "a set of individuals who hold a common social identification or view themselves as members of the same social category." People inside a specific social group are often referred to as in-groups, while people outside such groups are referred to as out-groups [13] .
During formation of social identity, two important processes are involved. These are social comparison and selfcategorization and they have different consequences on one's social identity [14] . During self-categorization, an individual emphasizes perceived similarities with the in-group while also emphasizing perceived differences with the out-group. The accentuation regards to attitude, beliefs, behavior and other similar properties [14] .
Abrams and Hogg [6] also argue that an individual strives to have a positive social identity by comparing with others in their social group or outside. Evaluation of social groups is done by comparing them to other social groups with similar characteristics. However, when an individual is not satisfied with their social identity, they tend to leave their existing social groups to find more positive ones. Therefore, not being able to leave a social group that gives one a negative social identity, will likely lower ones collective self-esteem [6] , [12] . Luthanen and Crocker [7] created a thoroughly validated scale that describes and assesses parts of an individual's social identity, which focuses on the collective self-esteem part. It is categorized into four sub-scales: membership esteem, public collective self-esteem, private collective self-esteem and importance to identity. Membership esteem refers to how an individual sees oneself in a group. This aspect assesses the most individualistic aspects of one's collective self-esteem (CSelfE) [7] . Public collective self-esteem refers to how the individual's group is evaluated by others, which assesses one's judgment of how other people evaluate the group. Private collective self-esteem refers to how an individual evaluates the group one belongs to, which assesses one's personal judgment of how good the group is. Importance to identity refers to how important group membership is to an individual. c) Group Effectiveness: It is difficult to find an operationalization of effectiveness in the software engineering domain, but Al-Sabbagh and Gren [15] argue that the degree of how well a team can plan for future iterations (or sprints) is a measurement of effectiveness in the software engineering context, since it describe if the team could deliverer the intended and planned result to the customer. Therefore, this paper looks closer into the planning effectiveness of social groups within software development due to effectiveness being more tangible than group performance. We measure team effectiveness in this study as estimated effort divided by spent effort, just like in Al-Sabbagh and Gren [15] .
The teams under investigation in this study break down stakeholder requirements into tangible tasks along with an effort estimate in hours. Eventually, these tasks will be completed and given an actual effort in hours that it took to complete it, and the effectiveness can be seen as the estimated effort divided by actual effort.
II. METHOD

A. Participants
The software development teams within the organization under investigation were split into two subgroups: support and development. The purpose of a support group was for one software developer to aid with technical support to a nondeveloper project team. Support groups were often short-lived (a couple of hours up to one week) and could include technical tasks such as debugging or developing small applications with a very specific purpose. Development groups consisted of only software developers. The goal of development groups was to develop and deliver products. Several projects could be ongoing in parallel, which meant that software developers could be a part of several development groups at the same time. There was no consideration of cultural differences based on different geographical locations, nor to any personal factors such as gender, race, religion, nationality, ethnicity and socioeconomic class, to keeping the participants' anonymity.
All participants were software developers at the same company. However, one participant was a lead developer and had management responsibilities. Four of the participants had worked less than a year at the company, while the other three had worked at the company for two to four years.
B. Qualitative Data
The main source of empirical data of this paper is semistructured interviews. A total of 7 in-depth interviews were conducted. An interview guide was constructed with the CSelfE scale [7] as a basis. The interview guide aimed at obtaining information on how the interview participants related to the four aspects of collective self-esteem (Private collective self-esteem, Public collective self-esteem, Membership esteem, Importance).
We wanted the interview to be flexible and to find any possible explanation of the respondent's social identity. Thus, we chose to have the interview as a semi-structured interview that further enables emerging of new concepts [16] .
The interview guide was constructed and reviewed in iterations. A total of three test interviews were held with participants that did not have any relation with the organization under investigation for the study. For this reason, the specific teams and situations that referred to the organization were replaced with something more relevant for the participants. After reviewing the last test interview, the data was similar enough to the previous one that we felt ready to use the guide in a real scenario.
With the main goal of the interview being to understand the social identity of the respondent, questions were constructed as open questions with narrowing probes prepared. For example, we predicted that respondents would relate differently to the support groups than how they related to their usual development group collaboration instances. To collect data to support this prediction, we asked respondents about challenges that they faced in their daily work and if they did not mention the support groups, we would ask them if they saw those as a challenge. We used similar probing questions in many places to answer questions related to the social identity, such as how the respondents thought that others within the organization viewed their teams.
The introduction stated the purpose of the interview and expressed how the moderator has no personal interest in the discussions that would take place. We also clarified the terminology to make sure that the respondent considered effectiveness and teams as closely as possible to how we defined it for the study. Lastly, the respondent was ensured that their identity would be confidential and asked for permission to record the interview.
C. Quantitative Data
While the current study is mainly focused on qualitative data, we considered quantitative data to be of value as it would be able to support our findings and conclusions drawn from the qualitative data. The quantitative data also helped in developing a common vocabulary and communicate our goals to the participants in the study. a) Self-Esteem Questionnaire: As stated in the introduction, the scale used to measure collective self-esteem was constructed by Luthanan and Crocker [7] and assesses four aspects of collective self-esteem: (1) Private collective selfesteem, (2) Membership esteem, (3) Public collective selfesteem, and (4) Importance to identity. Each aspect is assessed by four items, resulting in a total of 16 items in the scale. The responses to these were made on a 7-point Likert-type scale.
For the purpose of this study, we modified the original instructions to instruct the respondent to consider different groups that better represent the software development teams present within the organization under investigation. We constructed two versions of these instructions, one for support and one for non-support projects. The creators of the scale, Luther and Crocke [7] , have validated the scale and questions that belong to the CSelfE questionnaire. Therefore, we did not have to validate each question, but only to adapt the context of each question to fit the narrative of this study. b) Team Effectiveness: We calculated team effectiveness as equal to earned over planned effort, which refers to the estimated effort that would be spent and earned refers to the amount of effort spent during a collaboration instance. These values were readily available due to the nature of how they planned and managed their software development tasks.
We chose not to include any preconceived unit for these values, as they could represent whatever the team deemed fitting for their way of working. For non-support collaborations, these are likely to be story points or other subjective estimates [17] while for support collaborations we would expect actual hours due to the ad hoc nature of these collaborations within the organization. As we are interested in the ratio of the estimated and spent effort we disregarded the unit and any implications it would have on the project. Thus, we allowed the participants to interpret the question freely and put whatever unit if any, that they preferred. c) Data Collection: An online survey was constructed, and links to this survey were then sent out to the subjects. The survey consisted of a series of questions where we would receive the following data for each response: (1) Collaboration instance type (support team or software development team), (2) CSelfE questionnaire, (3) Planned effort for the collaboration instance, and (4) Spent effort for the collaboration instance.
A total of seven participants took part in the study, which could of course be seen as very few. However, conducting in-depth interviews regarding the social identity of software developers is a time-consuming endeavor. Since we also wanted to use the questionnaire developed by Luthanen and Crocker [7] , the quantitative result should only be seen as a suggestion of how to investigate these connections on a larger scale.
At the end of each collaboration instance, we asked the participants to take the survey. Weekly reminders were also sent out in an attempt to prevent omitted responses. Individuals were reminded daily regarding the support team questionnaire, while they were reminded weekly regarding the software development team questionnaire.
III. DATA ANALYSIS
The interview recordings were transcribed separately and then merged into one for each interview. The reason for this was to even out potential differences in how we would interpret the recordings. According to Hsieh and Shannon [18] , keywords in a summative content analysis are derived from interests of the researchers while other approaches to content analysis are derived from the data or theory. As our interest was to understand the social identity of respondents, we used a summative approach to qualitative content analysis.
We analyzed the final transcripts together (the first and second author), looking for anything that could be tied to any of the four aspects of CSelfE in addition to planning effectiveness. Any statement that was deemed to belong to any of the aspects was then labeled with a keyword in consensus where we would discuss what keyword that statement expressed or represented. This yielded an aggregate of grouped keywords that appeared several times within one or many aspects which could be handled as quantitative data.
The collective self-esteem scale developed by Luthanan and Crocker [7] provides four questions per identity category. In accordance to previous research using that tool we took an average of these four questions as a measure of a social identity category. Some of the questions should be reversely scored, which we also followed in our calculations.
Quantitative data was gathered from the seven respondents, who also took part in the interviews, where each respondent was asked to participate in the survey at least once a week. As we collected data for one month, this would yield 28 responses at best. With a response rate of 53% a total of 15 survey responses were gathered.
We would like to highlight here that only 15 responses to all these questions regarding social identity is very small. We will show the data analysis we conducted below mostly to suggest how that method could be applied to larger samples in the future. However, since the results were statistically non-significant this could also mean that there are not any connections between social identity and planing effectiveness, which then contradicts the qualitative results. We believe, though, that more data is needed for such a conclusion.
Since we advocate using Bayesian data analysis (BDA) for all statistics, we will use such tools as provided and implemented by McElreath [19] using R [20] and Stan [21] . There are several advantages of using BDA and there is a myriad of textbooks and scientific articles arguing for the use of such an approach (e.g. [22] ). Briefly, the advantages include skipping non-intuitive null hypothesis testing, using the real distributions of data in connection to explicitly stating the distributive assumptions, adding distributions to all parameters instead of using point estimates, using prior information about parameters when new data is collected, etc. [19] .
The likelihood functions and our weakly informative priors [23] used when the first data was analyzed were the following:
β I ∼ Normal(3.5, 3)
σ ∼ Cauchy(0, 2)
The priors above need some explanation. The response variable is always assumed to be Gaussian (i.e. normally distributed) in linear regression [19] which is why our estimate variable is assumed to be Gaussian with a μ i , and σ. The first four rows are our statistical model saying that the mean values are equal to an intercept and our research variables for each social identity category. When using and BDA and explicitly defining our statistical model like this, makes it possible to directly observe our hypothesis about the data since we use our subjective knowledge as priors in the statistical model. In our case, we do not know much about the prior distribution, however, we think that the social identity factors should be larger than zero and not vary more than a standard deviation of 3 on a Likert scale of 1-7. This value is quite arbitrary but we model our uncertainty about this value by setting the standard deviation of the variables to 3. The value of the means for the prior distributions have very little impact on the result, which was also confirmed when running the analysis with other mean values.
The σ, i.e. the standard deviation of the distributions, were assumed to be quite heavy tailed, and therefore considered as a weakly informative, and a standard prior for standard deviations [24] .
IV. RESULTS
The interview was constructed with each aspect of CSelfE in mind. Below follows a summary of the responses for the Private collective self-esteem, Public collective self-esteem, Membership esteem and Importance to identity aspect. a) Private collective self-esteem: In general, the seven respondents evaluated their established group of fellow software developers positively, as 75% of the identified keywords were positive. The four keywords: expertise, team spirit and communication made up for 30%, 28% and 24% of the identified positive keywords respectively (see Figure 2 1 ). When asked to describe how their teams progressed towards their goals, one respondent positively expressed the following about a development team collaboration instance which summarizes the respondents' opinions:
"We talk things through and estimate together to visualize a common goal. We combine different competencies and experiences to find the best way of doing things, which is due to prestigeless communication. You can speak freely." All seven respondents considered the different personalities within their development group collaboration instances to work well together in and that this enabled good communication within the team. The respondents would also state that the environment within the team was relaxed.
During the assessment of their support teams, communication was mentioned by four respondents as a negative factor. A lack of understanding and differences in technical competence often caused agitation and stress. When asked about the biggest challenge of working as a software developer within the company, six out of seven respondents mentioned meeting deadlines, planning and communicating with managers. Difficulties in communication with individuals outside of their teams or with less experience in software development was also a recurring topic. b) Public collective self-esteem: When assessing how the respondents think others evaluate their teams, all seven respondents felt proud of their combined expertise and thought that their competence was recognized by others. All twelve identified positive keywords found regarding public evaluation were either pride or expertise. However, a total of 24 negative keywords were grouped under Public collective self-esteem, rendering a majority of the keywords found for Public collective self-esteem as negative. The respondents thought that others viewed them as arrogant, unproductive or uncommitted. Most respondents mention lack of commitment, friction and lack of understanding as a result of the negative view of their teams. One respondent said the following:
"As developers, we are guests in the environment of the analysts."
This statement summarizes what was described by the respondents on how it is to be a software developer within the organization. There is a clear gap between software developers and non-software developers, where communication and understanding are lacking in collaboration instances where nonsoftware developers take part. Even so, previous accomplishments made by the software developer teams were assumed by respondents to contribute to a more positive public image. c) Membership esteem: Throughout the interviews, all seven respondents mentioned that they contributed with technical expertise to all of their collaboration instances they were a part of. However, no respondent mentioned their own technical expertise as a factor to team effectiveness and only two respondents mentioned their own expertise more than once. In general, the respondents were content with their team membership but did not focus on it in any question.
As the respondents had a clear view of their Membership esteem but did not express any specific feelings related to it, we could not find any association to either effectiveness or any other keywords mentioned throughout the interviews.
d) Importance to identity: The two positive keywords identified were socializing and pride (see Figure 1 ) both occurring equally many times. Four out of seven respondents considered the social aspect of group belonging important. The respondents spoke about their development groups when discussing the importance and not their support groups. The importance of one's self-concept of belonging to teams was stronger for the established teams and weaker when dealing with support group collaboration instances.
All seven respondents were proud of their software development teams. The culture of these development teams and their accomplishments were a few things that made respondents feel pride towards them. It was also brought up that if others, outside of the teams, would recognize their accomplishments they would feel even more proud. e) Software Development Effectiveness: A few areas of improvement were brought to light from the interviews. The requirements for projects are often too few, too vague and they should be more detailed and clear to everyone involved in the project. The respondents thought that this could be resolved by additional communication with stakeholders in order to resolve any uncertainties.
In general, when evaluating effectiveness, respondents differentiated support teams from their development teams. They believed that projects executed within their development teams were less effective than the support teams, mainly due to the fact that projects taken on by development teams require more complex engagement and communication with stakeholders. Stakeholders were considered to be reactive rather than proactive which led to the end goals changing. The development teams would try to work around this by communicating with the team and sort out any internal uncertainties and, in the end, work towards the same goal with best possible effort.
Five respondents considered themselves to excel in the problem-solving aspects of working in short-term support groups. The problems to be solved in these projects were however often not stimulating to the respondents. When the respondents were asked if they considered their teams to be high performing, they instead focused on development teams. Six out of seven assessed that they are performing average or slightly above average. The respondents also mentioned that work in support groups was very effective. This was due to work in support teams being transactional and easy to plan. Thus, we conclude that development teams are perceived as less effective but that they do solve much more complex tasks. Figure 2 shows the sampled posterior distributions with a connected 95% credible interval, which shows that none of the factors are significantly different from zero.
A. Analysis of Quantitative Data
The posterior distribution is calculated from combining the likelihood functions with our collected data. It is rarely possible to exactly calculate the posterior distribution, which is why we instead sampled 10k samples from the posterior that were then used in the analysis. This is one of the reasons BDA was less used before modern computers with enough computing power for such sampling methods [19] . Using BDA in software engineering is quite novel, and for more details in the use of BDA in software engineering, see [25] .
By using our BDA, the definitions of the statistical models and the way we obtain the posterior distributions are more complex, however, now that we have these distributions the conclusions drawn in relation to our research is extremely straightforward and require no knowledge of statistical assumptions, non-intuitive interpretation of p values or failing to reject the hypothesis we did not believe initially (the reader probably gets the point made here). By simply looking at Figure 2 , we see that no factors were significantly different from zero, i.e. they do not significantly explain variance in planning effectiveness. 
V. DISCUSSION
A. Private collective self-esteem
The software developers within the organization chose to focus on their most established teams (development teams) which consisted of only software developers. They evaluated their development teams positively, motivated by the fact that these groups are often made up by other software developers. However, such collaboration instances often contain interactions between software developers and stakeholders. As stated earlier, a group is a set of people who work towards a common goal which would include both developers and stakeholders in one team. No respondent seemed to identify stakeholders as members of their social groups when evaluating their development groups. There is a clear social structure that posits developers and non-developers as distinctly different social groups within the company, which strengthens the respondents social categorization. The software developers' categorization of themselves, non-developers and stakeholders likely has an effect on the end result as communicative issues might arise between the groups. We were unable to find any connection between effectiveness and the private aspect of CSelfE in either the qualitative data or the quantitative data.
It is, however, evident that the software developers scored higher on the Private collective self-esteem aspect and had a more positive view of their development teams than their support teams. Based on the interviews, we believe that the reason for this is the fact that software developers are able to strengthen the positive image of their group when surrounded by others like themselves. Their expertise is recognized and valued higher as understanding is higher among fellow software developers than among less technical individuals, which was the case in support groups. The fact that the support groups were not as positively evaluated as the development teams could be a result of a favorable comparison where software developers try to strengthen the positive image that they have of their development teams. It is possible that this comparison is done on a level where the software developers justify their social group "software developers" and not the group within the organization -the development team -as they effectively compare software developers to non-software developers.
If we want developers to be part of cross-functional agile teams, having them move around between teams seems to distance them from other roles, which, since agile teams overlap with high performing teams [3] , is a great disadvantage. The present study highlight the importance of cross-functionality in teams over time in relation to social identity, which adds to the knowledge of why it is such an advantage.
B. Public collective self-esteem
Each software developer considered all other software developers in their teams to have high technical expertise, which enabled them to feel proud that they were viewed as skilled by out-groups. However, Section IV also concludes that there is agitation towards the software developers, in which nondevelopers occasionally thought of software developers as arrogant.
According to the software developers, the negative image is created by miscommunication and lack of understanding which could be the result of the strong social categorization mentioned earlier. One software developer mentioned that task estimates are done in precaution to safeguard from overcommitting. This is likely an effect of bad communication, previous misunderstandings and negatively impacts projects which are often planned with respect to estimates. If these estimates are not true or intentionally set higher, overall effectiveness suffers. It is possible that this effect is present in our data, which would render how Effectiveness is measured in this paper as a poor reflection of the true effectiveness. A possible cause of this effect could be the preservation of a positive social identity, a measure not far from the predictions made by Luthanan and Crocker [7] where high collective selfesteem individuals were predicted to engage in competition with out-groups in the face of collective threats.
From this, we conclude that a connection between Public collective self-esteem and Effectiveness may be present in that possible actions taken to counter a negative Public collective self-esteem assessment could influence estimates and possibly other elements of software development. Estimation is related to planning and in our paper, the planned effectiveness does not fully capture effects on all elements of software development, such as requirements and communication. Therefore, one should look further into measurements of Effectiveness to confirm or reject a potential correlation with Public collective self-esteem.
C. Importance to identity
No software developers considered temporary support teams as important to themselves, probably because they included other roles but, of course, also because they were temporary. One software developer mentioned that the temporary support groups were more effective because it was very transactional and required little communication and interaction compared to the established teams. We believe that the software developers distance themselves from non-developer groups, due to previous misunderstandings and miscommunication, to be able to focus on problem-solving. Therefore, software developers assessed support teams as more effective than their development teams. Thus, we believe that Importance to identity is connected to Effectiveness, but with communication as an important determinant. However, we were unable find any correlation between Importance to identity and planned Effectiveness in the quantitative data, possibly due to the small sample size. We conclude, though, that it seems to be a better idea to leverage cross-functionality in teams over time also from a social identity perspective.
D. Answer to Research Question
How does the social identity of software engineers relate to software development effectiveness? We are confident that there is some interplay between Private collective self-esteem and Public collective self-esteem in addition to Importance to one's personal identity based on the qualitative results, and that this interplay must somehow affect the effectiveness of the work in relation to deliver value to their customers. However, using effectiveness in the way we used it this study did not capture the connections between these constructs explicitly. Individuals seem to protect and defend their groups from a negative public view to differing extents, affected by a combination of their private evaluation of the groups and how important they are to them. If their Private collective selfesteem is low within a certain group, it is likely that they do not consider it to be of high Importance to their identity and the magnitude of these measures is lower as they are able to handle a negative public view without as much impact on their social identity. If it is not important to them, they do not value what others think about it. Unfortunately, this has an effect on the quality of communication which in turn feeds back into the cycle and the software development is less effective as a result of this. With developers being distant to their teammembers if they are not all developers must have an effect on the teams' ability to deliver value to the customers, given that the values is probably a bit more complex than basic technical functionality with clear requirements.
In social psychology, Dovidio et al. [26] have shown that it does not help to tone down the differences in identities, but it is way more effective to include people from different groups on the basis that the roles are defined as different and maintained with their positive distinctiveness when cooperating. The developers and the other employees then need to define projects together based on what is needed for goalfulfillment. If the team then together realizes that all the different competences are needed in the team, they could celebrate their different skills but still work toward a common goal as one in-group. In this way our present study supports the use of DevOps in that maintenance tasks and development tasks need to be combined in the same team, but also the importance of cross-functionality in teams also from a pure social identity perspective in order to increase the software development effectiveness.
E. Threats to Validity
Talking about one's collective self-esteem and social identity can be sensitive and touch upon matters that one is not comfortable talking about. Therefore, as two of the authors of this paper were working in the same organization as the respondents, their answers may be biased or incomplete. As the interviewees could not be anonymous, we explained that we were conducting research as scientists, and not fellow employees. However, there is no way to reassure that every respondent answered truthfully, which could threaten the validity of our data.
As no good measures were available to measure effectiveness, we used effort estimation to quantitatively measure effectiveness. Even if we believe planning effectiveness captures more than just estimation accuracy of features, it does not always relate to customer value. In our case, the effort estimation was probably more a predictor of Efficiency (doing something well) rather than Effectiveness (doing the right thing). Our results were also clouded by the fact that the support groups had much less complex projects with requirements that were easy to estimate and break down.
This study should also be replicated with a much larger and more diverse sample in order to verify our findings and conclusions. In a more diverse sample, with software developers across multiple organizations, company culture effects can possibly be identified. As this paper only surveyed software developers within one organization, it could be that such aspects affected the results. Furthermore, a larger sample would allow for a more robust quantitative analysis where we, on the contrary, had a total of 15 data points which we consider very few.
One threat that need to be addressed in future studies is that we did not look at stable cross-functional teams in relation to social identity and how that might be different compared to the clear distinction between development groups and support groups in our sample.
VI. CONCLUSION AND FUTURE WORK
This paper set out to investigate if there is a connection between social identity of software engineers and software development effectiveness. The qualitative result shows that aspects of social identity affect software developers' behavior, and that we need to build cross-functional stable teams over time also from a pure social identity perspective in addition to the product related aspects to obtain high effectiveness. We believe the findings that the software developers identified strongly only with other software developers and distanced themselves from other types of roles and teams, should have an effect on their ability to deliver value to their customers, but this remains to be explored. What we do see is that DevOps and cross-functional teams make sense also from a pure social identity perspective. While we have specifically focused on in-depth analysis of interviews, the suggested quantitative approach to research social identity is of value to the software engineering community.
In terms of future research, we particularly suggest the use of other approaches than using how many features that were delivered to a software system as a measure of effectiveness. What should really be operationalized is the added customer value even if this is difficult to achieve.
